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SUMMARY

1. / The final year of the contract has been quite
productive and significant advances have been made in a
number of areas.

2. Groups of compounds were synthesized as potential
suicide inhibitors of viral polymerases. Test results from
compounds submitted to the U.S. Army antiviral screening
program have been received and are summarized below. Full
details of active compounds are given in the Appendix to this
report. Of the 40 compounds tested to date, significant
antiviral activity against one or more of the I I test viruses
have been observed for a surprisingly high proportion. 16
compounds in all have shown some antiviral activity. Several
of these have low cytotoxicity and small animal test are
planned in collaboration with the Army antiviral screening
program if the current (residual) funding proves sufficient.

3. Cellular components have been identified that produce
up to a 1.000-fold increase in the sensitivity of HIV-reverse
transcriptase to the pyrophosphate analog phosphonoformate
(Foscarnet).

4. The following table summarizes the compounds found
to have antiviral activity and the target virus against which
they were effective.

I Comnounds showing significant antiviral activity(A VS o*'s)

HIV 6460 6457 6455 6466
Vaccinia 6462 6467
Punta Toro 6442 6443 6444 6445 6449 6462
Yellow Fever 6456 6458 6444 6445

Further details for each compound are given in the Appendix
Section.
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A. INLRDUMO

The principle that inhibitors of reverse transcriptase will inhibit replication of retroviruses
is well established. For example, 3'-azido-3' deoxythymidine, the triphosphate of which inhibits the
RT activity of HIV, is a potent inhibitor of virus replication in cultured H-9 cells in the range of
1-10 micromolar and is being used successfully in patients with AIDS. Prolonged administration
may cause serious side effects. Another agent which has shown promise is phosphonoformate (PFA,
Foscarnet) which inhibits the RT acti vity of HIV with an I, of only 0.1 micromolar. However, much
higher concentrations of up to 340 micromolar are required for complete inhibition of HIV
replication in H-9 cells. Other drugs including the dideoxycytidines which are also based upon
inhibition of RT by chain termination of the viral template are in clinical trial. Since none of these
drugs permanently inactivate the reverse transcriptase and since they do not accumulate
intracellularly in significant amounts, virus replication will resume when blood levels of the drugs
decrease.

This project represents a collaborative effort between groups of investigators with expertise
in virology, cell biology, enzymology, drug design and organic synthesis, to develop new types of
antiviral drugs. Novel anti-HIV drugs are being developed based upon the principles of (i)
compounds designed to accumulate intracellularly at the sites of viral replication (ii) slow release
lipid soluble prodrugs having a long biological half life and capability to accumulate in brain tissues
(iii) synergistic combination drugs designed to reduce side effects and development of drug resistance
during long-term therapy.

B. WORK ACCOMPLISHED

1. Cellular Pharmacokinetics of Sterol Phosohonoformates.

The first class of compounds are lipid soluble sterol derivatives of the pyrophosphate analog
PHOSPHONOFORMIC ACID (PFA). This compound is an excellent in vivo inhibitor of reverse
transcriptase with ls's as low as 0.1 uM for the HIV-RT when transcribing from the viral template.
"ihe drug is also relatively non-toxic and acute dosage blood levels of up to 300 UM have been
reported without serious side effects. The antiviral potency of the compound however is low with
concentrations up to 330 /iM being required for complete inhibition of HIV replication in tissue
culture. Simple esterification derivatives do not improve the antiviral potency.

The sterol phosphonoformates which we have developed thus represent a significant advance
in the pharmacology of antiviral drug delivery to cells. They are replication-site directed inhibitors
designed to enter and accumvlate in cells via the endocytotic pathway normally used for cholesterol
esters. Subsequent hydrolysis by lysosomal sterol esterases results in slow release of PFA at the
intrscellular sites where the first critical steps in HIV replication take place. Some of the cholesterol
phosphonoformate derivatives we have synthesized display a 20-30 fold increase in potency against
virus replication in tissue culture, comoared to the parent compound PFA.

One of the major goals of this project is the further development of this class of compounds
into effective therapeutic agents. These studies will include synthesis and evaluation of ligands which
enhance cellular accumulation, those which regulate hydrolysis, and those which enhance anti-viral
activity against HIV replication in a standardized tissue culture assay system. A novel and potentially
useful therapeutic property which has been observed is the ability of these sterol analogs to
accumulate intracellularly and protect cells against virus for up to 8 days following drug removal.
The pharmacokinetic studies we are proposing on blood-brain and tissue distribution and half life
of these compounds in vivo are designed to investigate their suitability as potential agents for long-
term antiviral therapy.

2. Sterol Carboxvlate Diesters of AZT. DDC and nucleoside soiroxiranes (NSO):

An extension of this strategy which has proved successful with PFA is being applied to
improve the pharmacokinetic properties of AZT, dideoxycytidine (DDC) and nucleoside spiroxiranes.
The nucleoside spiroxiranes are a new class of mechanism based (suicide) inhibitors of the reverse
transcriptase. These nucleoside analogs are effective inhibitors of reverse transcriptase and viral
replication but have very short blood half lives and do not accumulate intracellukrly. Virus
replication probably recovers soon after blood levels of the drugs fall. Here the problem is not to



increase the cellular permeability of the compounds which is adequate, but to enhance the
intractilular accumulation in a slow-release form.

The effect on their pharmacokinetic properties of modifying these compounds by conversion
to the 5' sterol dicarboxylates will therefore be investigated. These compounds are designed to
incorporate into the lipoprotein and chylomicron particles in the same manner as the long-chain
cholesterol esters and phospholipids. Cholesteryl sebacylchloride has been used previously to make
synthf.tic lipoproteins. Sterol and ester hydrolases are present in the lysosomes which will regenerate
the active compounds. In pilot studies 3H-AZT cholesteryl sebacylate has been synthesized and
uptake by cultured lymphocytes confirmed (see preliminary data section). Appropriate changes in
the sterol and linker moieties will be made and the effects on cell accumulation, intracellular release
and prolongation of antiviral protection will be evaluated. In addition, the unlabelled AZT-
cholesteryl sebacate, succinate and carbonate esters have been synthesized and inhibited viral
replication in tissue culture.

3. Develonment of Synergistic Combinaticn Drugs:

The basic hypothesis underlying this approach is that drug dosages and side effects can be
reduced and antiviral potency increased by suitable comhinations of drugs directed at different facets
of the viral replicative process. In addition, combination drugs lessen the opportunity for drug
resistant variants of the virus to appear because of the low probability of simultaneous mutations
against two mechanistically different inhibitors. This approach therefore has required basic
information on the effects of different drugs on the various steps involved in intracellular replication
of the HIV virus, using the purified HIV-RT to obtain detailed information on the kinctic
interactions of the HIV reverse transcriptase with potential inhibitors. As an example of the
application of this type of informaticn, the nucleotide and template specificity of the RT has been
studied with respect to inhibition by PFA. PFA inhibits only the step in viral replication in whicb
TTP is being incorporated into the viral template. Incorporation of dCTP is relatively insensitive to
PFA. Furthermore PFA inhibition is not competitive with respect to TTP for the HIV-RT,
indicating that mutations that confer AZT resistance are unlikely to result in co-resistance to PFA.

Part of the antiviral potency of AZT in addition to inhibiting RT has been attributed to its
ability to inhibit thymidine kinase, thus lowering intracellular TTP levels. These results taken
together suggest that additive or synergistic effects should be observed in joint therapy of the sterol
phosphonoformates with AZT, DDC or NSO. Since the side effects of these drugs are directed in
part at different facets of cell metabolism whereas the antiviral effects are focussed on the viral
reverse transcriptase, a combination of drugs at levels insufficient to impair cell metabolism may
nevertheless give complete inhibition of virus replication. The successful development of the sterol
dicarboxylates of AZT renders this approach particularly attractive, since all three types of inhibitor
are now potentially available in slow-release and long acting forms.
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!L Exoression of HV-Reverse Transcriotase In Different Cell Lines.

In order to determine if the recombinant HIV-reverse transcriptase was expressed in different
forms depending upon the cell type, the vaccinia VCF-2! construct was grown in a number of
different cell lines of both human, monkey and rodent origin. The expressed reverse transcriptase
was tested fnr inhibition by Foscarnet at two different levels (I and 10 nanonolar) and compared to
the E. Coli recombinant HIV-RT (Kindly donated by Dr. Steven Hughes Fort Detrick M.D.) and
the wild type HIV-RT. Both the wild type and E. Coli HIV-RT's were resistant to PFA showing
essentially no inhibition at the lOnM level. Previous studies have shown that both enzymes have Il's
for PFA in the 200-400 nM range. The recombinant HIV-RT expressed in eukaryotic cells however
showed a range of phenotypes as indicated in figures 3 and 4 below. Both U-937 and Vero cells
expressed enzyme sensitive to I nanomolar PFA, whereas human embryo lung and A-498 cells
expressed RT-enzyme having wild-type sensitivity. Hela, HuTK- and CV- I cells as observed
previously expressed enzyme having intermediate PFA sensitivity (Figure 1).

PFA-,ENSrfMTY OF RECOMSINANT VCF.21 MV REVERSE
TRANSCRIPTASE EXPRESSED IN DIFFERENT CELL LINES:

INHIBTI"ON BY 10 nM PFA

C3Cat
0-

,,I., -"-1 -It.fa

" M
iii

Figure 1: Sensitivity of Recombinant HIV-Reverse Transcriotases to 10 Nanomolar PFA.

The VCF-21 vaccinia construct was grown in the indicated cell lines and the activity
of the expressed reverse transcriptase was measured in the presence (dark blocks) or
absence (open blocks) of 10 nanomolar PFA.



j, Sentivitv of Recombinant HIV-Reverse Transcriotase to Foscarnet.

RECOMBINANT HIV RT (E. COLI) + FOSCARNET

350001R

300000 PFA .001 UM
. PFA .01 UM

~250000

150000

10C0000

0
0 10 20 30 40 50 60 70 80

Minutes

RT

C== PFA.001 UM

--- ', PFA .01 UM

Fisure 2. Activity of a recombinant (E. Coli produced) HIV-RT was assayed using 3H-dTTP and
poly rAdT1 otemplate both without inhibitor PFA and in the presence of 0.001 IAM and 0.01 usM PFA.

Note the relative insensitivity of the enzyme to these low concentrations. The Isoof the E. Coli

recombinant HIV-RT for PFA was shown to be 0.4 MM which is similar to that of the wild type HIV-

RT.
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SENSITIVITY TO FOSCARNET INHIBITION OF HIV
REVERSE TRANSCRIPTASE (PURIFIED) IN THE

PRESENCE OF CELL LYSATES

150000 A3o01 - Ri

h100000
50000

PFA 001 LOA
0 ,,'FA 01 UM

0 10 20 30 40 50 60 70 80

70000

U937 RT
60000

PFA .001 UM
40000

30000
CL

20000

10000
PFA .01 UM

0 10 20 30 40 50 60 70 80

Minutes

U937 + AT - PFA.001 UM "- PFA.01 UM

Fia3. The E. Coli recombinant HIV-RT was incubated with PFA under the same conditions as

Figure I R, with the addition of lysates from A.301 cells (upper panel) or U937 cells (bottom parnel).

Note that the lvsates markedly increase the sensitivity of the reverse transcriptasa to inhibition by

PFA.
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PRONASE + A3.01 LYSATE +RT

2• 00000 ou

~1O0 O0 A30 -O RT

0~0

0 10 20 30 40 5M 60 . 70

Fi.gure4. The E. Coli recombinant HIV-RT was incubated with PFA and cell lysates under thesame conditions as in Figure 2R with the exception that the lysates were preincubated with pronase
for 30 minutes and heat inactivated. Note that neither treatment destroyed the PFA sensitizing
activity of the cell extracts.



SENSITIVITY TO FOSCARNET INHIBITION OF HIV
REVERSE TRANSCRIPTASE (PURIFIED) IN THE

PRESENCE OF CELL LYSATES

RNASE + A.3.01 LYSATE + RT
200000

ii 5I0000

000-0=7PFA 001 UMw

10M PFA 01 UM

iA3.01 -R

50000 PFA 001 UM

Z - PFA 01 UM

0
0 10 20 30 40 50 60 70 80

Minutes

RINASE + U937 LYSATE +ART

150000

UL37 + RT

50000

0o 1 20 30 40 50 60 70 80
Minutes

U937 + AT - PFA.OO1 UM PFA.01 UM

Eieure 5 The E. Coli recombinant HIV-RT was incubated with PFA and cell lysates under the
same conditions as Figure 211 with the exception that the lysates were preirncubated with pancreatic
ribonuclease for 30 minutes. Note that the RNAse treatment completely destroyed the PFA
sensitizing activity of the extracts.

since the molecular weight of the sensitized. purified recombinant RT prepared from
sensitizinq cell lines was not substantially different f rom th-.t of wild type e~nzyme, these observations
Su~ggest that the sensitizing activity may be associated with a copurifying RNAse sensitive material
of relatively low molecular weight.



(L Drua Screenina Results.

Test results from 26 of the compounds submitted to the U.S. Army antiviral t.sting facility
have been received. A number of compounds were identified that have activity again3t one or more
of the 11 viruses in the test battery. Of these 4 were active against HIV (Appendix I!11), ad ? -,ere
active against Vaccin-a, Punta Toro and Yellow Fever viruses (Appendix IV).

Several of these compounds have very favorable therapeutic indices and have been ele=ecx
for further testing and deve!opment to the limit of currently available funding.

10



Appendix 1.

PUBLICATIONS

PRLJECIo DAMD 17-87-C-7171

TITLE: SUICIDE INHIBITOR OF REVERSE TRANSCRIPTASE IN
THERAPY OF AIDS AND OTHER RETROVIRUSES.

PRINCIPAL INVESTIGATOR: Dr. J.M. Bailey, Ph.D., D.Sc.
Professor of Biochemistry

PRODUCTIVITY REPORT

Publications:

1. Enhanced sensitivity to Foscarnet of first-strand viral replication by recombinant
HIV-reverse transcriptase. M.M. Lightfoote and J.M. Bailey. FASEB J. 4:1318
(1990).

2. Differential sensitivity of wild-type and recombinant HIV-Reverse transcriptase to
inhibition by Foscarnet. M.M. Lightfoote and J.M. Bailey. Proc 1,1 Int. AIDS con!.
Montreal 1.515 (1989).

3. M.M. Lightfoote and J.M. Bailey. Somatic Cell Modulation of HIV-
Reverse Transcriptase Expression. Ant: viral Chem. and Chemotherapy.
(1989) ia ororain

4. Nucleotide and template selectivity for inhibition of reverse
transcriptase by PFA: Implications for retroviral therapy. J.M. Bailey
and M.M. Lightfoote. Proc. IP" Int. AIDS Con!. Montreal. 4:3223
(1988).

5. Differential sensitivity of wiid-type and recombinant HIV-reverse transcriptase to
inhibition by foscarnet. M.M. Lightfoote and J.M. Bailey. Proc. IV' nit. AIDS Colii.
Montreal. (1989).

6. Antiviral activities of some sterol phosphonoformate diester. J.M. Bailey, K. Nelson,
M. Lightfoote. J. Clin. Exp. Ther. in oreparation.

7. Nucleoside spiroxiranes: A new class of retroviral inhibitor. J.M. Bailey, K. Nelson,
M. Lightfoote. J. Virol. in oreonration.

8. Synthesis and antiviral activities of some sterol dicarbox' late esters of .3Azido
thymidine (AZT). i.M. Bailey, R.M. Mook, M. Lightfoote. J. Clin. Exp. Ther. in
oregarat ion.

9. Synthesis of mono and di-substituted cholesterol phosphonoformates by the Arbuzov
reaction. 3.M. Bailey and Keith Nelson. Tetrahedron Letters. in oreoaritioni.



Appendix 11

COMPOUNDS SYNTHESIZED:.

Comegunds synthesized and orenared for ship~ment to USAMR!!D for antiviral testin-R.

I. 2*,0 2-Anhydrouridine

2. TO0-Anhydrocytidine hydrochloride

3. 3',S'-Di-O- benzoyl-2'-02-anhydrouridine

4. 5'-O-I- Butyldimethylsilyl-3'-O-benzoyl-2',0'-anhydrouridine

S. 2',3'-Anhydro-5'-O-trityluridine

6. 3'-Deoxy-2'-thymidinene

7. N'-Benzyl-2*,5'-di-O-trityluridine

R. S'-O-1-Butyldimethylsilylanhydrouridine

9. N*- Benzoyleytidine

10. 2'X3'-Di-O - mesyl- 3'-O-trityluridine

IL. Y'- -1-Butyldimethylsilyl-2'.Y'-isopropylideneuridine

I12_. 2'.'- Isopropylideneuridine

13. 2X3'-0-Sulfinylurid' ?

14. 2XY.3-Benzylideneuridine

15. N'-BenzoyI-2¾V3-0-Sulfinylcytidine

16. "',3-0-Sulfinylcytidine

17. 3'.5'-Di-0-trityl-2'deoxy-2'-oxouridine

18. V.5'-Di-0-I-butyldimethylsilyl-2Y-deoxy-..2'.oxouridjne

19. 2.5'-Di-0-1-butyldimethylsilyl-3'-deoxy..3'..oxouridine

2. Diethyl (cholesteryvoovyarbonyI) phosphonate

,I. Disodium (cholestervioxycarbonyl) phosphonate

22 Di-( I -(3-carboethoxvpropyl)] cholesteryloxvcarbonyl

21 Di-(2.3-isopropylideneglyceryl) cholestervlO~vcarbonyl phosphonate

24. Di-f I -(3-methylbutvl)] cholestervloxycarbonyl phosphonate
Di-i I -(lithium 3-carboxypropyl)I cholestervioxvcarbonyI phosphonate

25. Sodium ethyl (cholesteryloxvcarbonyl) phosphonate



26. Sodium I -(3-carboxypropyl) 1 -(30 carboethoxypropyl) [cholester'yloxycarbonylJ
phosphonate

27. Adenosine 2',3'-Riboepoxide

28. Thymidine 5'-(1,3,2-dioxaphosphorin-2-oxide)

29. Thymidinene 5'-( 1 ,3,2-Adioxaphosphorin- 2-oxide)

30. Thymidinene

31. 2-Ethoxy-5-chloro-6-methyl- I ,3,2-dioxaphosphorin- 5- ene-2 -oxide

32. 2-Ethoxy-S-chloro- I ,2-oxaphosphol-4-ene-2-oxide

33. 2,4-dichloro-5- methyl-I ,3,2-dioxaphosphole-2-oxide

34. 2-methoxy-4,5-dimethyl- I ,3,2-dioxaphole-2-oxide

35. Thymidine 3X,5'-oxetane
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Appendix III

TEST DATA ON ANTI HIV DRUGS



DEPARTMENT OF THE ARMY

. =f0 TiIWPIN. marM UARYUS 217W4S•1

May 10, 1990

Department of Antiviral Studies

Dr. J. Martyn Bailey
Professor of Biochemistry and Molecular Biology
The George Washington University

Department of Biochemistry

2300 Eye Street, NW
Washington, DC 20037

Dear Dr. Bailey:

Enclosed please find results of the antiviral activity screening
on the U.S. Army's Antiviral Drug Development Program. The enclosed data
summarizes the in vitro results of the screening done to date.

*Older assay methodologies have been reviewed in relation to
current program status and predictability. As a result of
this review, current data sheets may reflect new data as
well as the removal of previously reported data now thought

to be supplanted by new assay techniques.

*Data have not been previously reported for compounds

showing antiviral activity prior to confirmation. 1 feel
this procedure has unnecessarily slowed the reporting of

data to suppliers; hence, we will now report data as it is
received. Please do not make corporate or business
decisions based on a preliminary, unconf.irmed
result without discussing this data with the

undersigned or a designated member of the Virology
Division.

Our intent with these changes is to decrease the length of time

required to get data to you fsr review. Please let me kncw if the new
approach to reporting is improved, and if additional modifications might
further enhance collaboration.



-2-

Correspondence regarding the evaluation of your compounds or the
interpretation of screening results should be addressed to the
undersigned at U.S. Army Medical Research Institute of Infectious
Diseases, Fort Detrick, Frederick, Maryland 21701-5011, (301) 663-7494,
FAX (301) 698-0854. Alternatively, you may contact Dr. Edward L.
Stephen, P.O. Box 248, Monrovia, Maryland 21770, (301) 874-5533.

Sincerely,

/Joh'n W. Huggins, Ph.D.
Department of Antiviral Studies
Virology Division

Enclosures

CF: Edward L. Stephen, D.V.M.
Antiviral Information, Compound

Solicitation and Repository
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PLATE 109 IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6460
DRUG 6460 MTT ASSAY TAI: >30.24 SI: 2.79

1 2 3 4 5 6 7 a 9 10 11 12

A 0.302 0.273 0.281 0.414 0.402 0.290 U.0/9 U.051 0.6% U.zb2 0.1.S0 0.0/11
soon~S1.940 1.999 0.796 0.734 0.680 2.096 2.160

C 1.881 1.993 0.697 0.802 0.720 1.992 1.693
0 1.776 1.967 0.947 0.994 0.879 1.856 1.943
E 0.557 2.067 1.159 0.949 0.911 0.423 2.060
F 0.423 2.018 0.930 1.338 1.309 0.365 1.921
6 0.478 1.223 0.719 0.614 0.637 0.500 0.881

d" "a e- - wt, beoqmw -
1 0.354 0.270 0.282 0.268 0.273 0.313

"a-0 am"av emivg "uW w *hqhm mw vinine~r w - epa de0"~

VIRUS HIvCRF PROJECT 9 6520-2
CELLS CSA Satisfactory: Act4ve. Retest SPONSOR USA.IIID
SHIPMENT NUMBER 63 TEST OATE 06/12/90
STUN RF2 DATE READ 06/19/90
REAGENT 0.328 2w -]_______

VIRUS CONTROL 0.130 0AV~,0ý4I-4 'tDIi ZOAR
CELL CONTROL 1.596 L M ~ ' i_______
DIFFERENTIAL 1.466 __________ 14.14-

URUG 6450 A.NTIVIRAL ITET VALUES TUTUXICITT TE51 VALUES
,ROW ON WORN. MEtA % RED. IN MEAN Vi LELL CULORIMETRIC

PLATE A(uG/L) 0.0. CPE 0.0. VIABILITY CONTROLl'ow 5 ,.32 o.Z95 2• I,;C7 loom -015'
C 1 0.337 23. 1.570 98 -055
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E 10 0.595 41• 1.782 1O• -. 046F 32 0.793 1.700 1 *. 05

high 6 100 0.173 _12 0.696 44_ 0.026
" OWN .mnW mu in adpim

SUMMARY GRAPH

10x¶ AVS 6480 vs. HIVCRF (0M12M0)
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PLATE 108 IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6457
RUG 6457 MTT ASSAY TAI: >27.78 SI: >1.29

1 2 3 4 5 6 7 8 9 10 11 12

A 0.433 0.373 0.552 0.655 0.447 0.451 0.103 0.100 0.191 0.442 0.104 0.087

5 1.739 1.747 0.707 0.601 0.807 1.972 1.841
C 1.606 1.765 0.674 0.715 1.069 1.794 1.750
0 1.871 1.913 0.S5C 0.799 1.037 1.806 2.012
E 1.782 0.522 0.965 0.990 0.742 1.916 0.811
F 1.783 0.541 0.894 0.662 1.126 1.899 0.583
G 1.691 0.602 1.06 1.161 1.241 1.811 1 0.652

N 0.345 0.405 0.387 0.396 0.393 0.3821
"Ns i 0•m em.•o amig • fl.NgOmt Ban - m 0m m aw m we aopo de i h€ee

VIRUS HIVCRF PROJECT 0 6520-2
Ca I CMA Satisfactory: Activa: Retest SPONSOR USAIMIID
SHIPIENT NUMBER 63 TEST DATE 06/12/90
STRN RF2 DATE READ 06/19/90
REAGENT 0.485 aw,16452 95*:
VIRUS CONTOL 0.133 •TC 0".), W= :• 1§040- M'-OQ-.
CELL COWTOL 1.353 Ir ttah-

OIFFERENTIAL 1.220 ANmIVIIlm r~ (j) ,

DIUG 6457 ANTIVIRAL TE;ST VALUES CYTOTUXICITr TMST VAf•UE
MR O CN., Fm RED. IN Raw % LELL " CUO~Q-'"TRXC

PLATE (uG/rt.) 0.0. VIRAL CPE 0.0. VIABILITY .,rROL
-r7 =. go 11 10 -. 103

OC 1 0.293 214 137 97 .002
0 3.2 0.269 22 1.442 100 -. 089

E 10 0.379 31 1.462 100 -. 098
F 32 0.356 29 1.436 100 .. 080

high G 100 0.679 5 1.406 1 __k -. 140
h q~m d"I wnmnrmm wesm vow W• we wa fidpewd numo~r

SUMMARY GRAPH

SAVS 6457 vs. HIVCRF (OW0 2/90)
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PLATE 107 IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6455
DRUG 645S MTT ASSAY TAI: >38.98 SI: >5.71

1 2 3 4 5 6 7 8 9 10 It 12
empme, ,,"Ommw w,- &,-4-

A 0.463 0.349 0.539 0.566 0.386 0.388 0.253 0.256 0.399 0.448 0.239 0.199

d,•m iu elM .m ine I•-

B 1.916 1.590 0.861 0.677 0.813 1.889 1.783
C 1.34C 1.486 0.820 0.986 0.873 2.017 1.588
0 1.000 2.193 0.764 0.557 0.841 1.849 1.1
E 2.057 0.462 0.856 0.811 1.334 2.016 0.539
F 1.95 0.636 0.944 1.071 1.242 1.830 0.548
G 2.003 0.374 1.269 1.478 1.1801 1.913 0.607

0.328 0.243 0.480 0.459 0.455 0.448"N"m ad" so."l@ m sm i f -ON SOW dnW4 a"a" mm smwepu doAeWoe

VIRUS HIVCRF IECT # 6520-2
CHELS CBI SatisfactorVy Active. Retest WOUS USAIIIO
SHIPIENT NMBER 63 TEST DATE 06/12/90
STRN RF2 DATE RA 05/19/90
"mRAGNT 0.449 &6485 . | | . 9 ..
VIRUS CONTROL 0.079 TC J s(i).-: WAG': - 6•06*A j, 100.00

CELL CONTROL 1.265 It g/. Ot378
DIFFERENTIAL 1.186 AANTIV1MO IN = (AI) 30 203.84 s.71m _ - ....

DRuG 4s5 ANTIVI•AL. TEST VALUES ITOTOX1CLTT VALUES
ROW 1N CONE. MEAN % RkED. IN WEAN % CELL.I CULOINETRTC

PLATE (uG/uL) O.D. VIRAL CPE O.0. VIABILITY CONTROLr• r . .1.4.54 DIN 0.000
C 1 0.358 1.473 0.007
0 3.2 0.182 1.361 0.01
E 10 0.442 37 1.5S7 1 0.031F 32 .764• 1.66 lor -.206

1high G 10 0.902 _____________ _______

•ihs dnm -~i sm-wm-emmvmoem Wee Vý*" Jome •mom

SUMMARY GRAPH

1102 AVS 6455 vs. HIVCRF (061,2/90)
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Appendix IV

TEST DATA AGAINST OTHER VIRUSES



USAMRI ID

Antiviral Drug Screening Program ^/69

;TRUCTURE CHIRAL SUBMI7TER CT OJAyS NO
01141.01 KN-v-99 AVS-006442

OATE R-_C0 AMT RE-CE:VEO frrq1 MOL W- (aJ)
0 .2-28-89 74.400 290.253

HANCLING/S7CRAGE

0 0 -\

S~ STABILITY
I I
0

A LT I A.M
2' *3' -0-SULFINYL U~rOINE

OMPOUND NAME

2',3'-O-SULFINYL 'JR:z:NE

SCREEN INSTRUCTION IN VIVO TOXICITY (mg/kg]

RIORI'Y'PT>VEE>Y~F>KFPIC>j"E>SF>vv>AD2>vsv s vi" m- zo Al P.4 DATE

IN VITRO SCREEN (ug/mi] IN VIVO SCREEN [Dose - mg/kg]

It VP vp. t090 CELL M¶ 1 TI, LAN3 Pll DATE......... VIA K3, VI vp. 0MIC ffC VElt PITE 0 TVA SP L ýtt :A-t
MOT ACT VtPO 1S) 0 30 wry 90-01-01

100 vtri 170 2.39 $0 XTT 90-03-01
NOT ACT VERO ',72 SO 30TT 90-03-01
NOT ACT VEINO 36. 3 0 SO PITT 94-03-02
NOT ACT V911 III0 100S PITT 90-03-01

_______20



PLATE U9A IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6442
own 6412 MiT ASSAY TAI: 15.38 SI: 1.70

1 2 3 4 5 6 7 6 9 10 11 12
0"m beawevendMum6Ei

A 0.042 0.041 0.040 0.042 0.039 0.042 0.001 0.001 0.001 0.001 0.001 0.001

9 0.696 0.991 0.392 0.229 0.337 0.916 0.744

c 0.93, 1.033 0.389 0.291 0.349 0.912 0.972

0 1.011 1.139 0.419 0.423 0.434 1.020 0. IN

3 1.034 0.329 0.Ss9 0.504 0.142 1.102 0.314
1 1.113 0.369 0.643 0.526 0.656 1.161 0.342

6 0.243 0.153 0.227 0.227 0.219 0.229 0.396
e&" e0S - 6 buvnwIf

0.049 0.030 0.036 0.037 0.026 0.039~-U UV rn-mi Se•~wi •me 3 - RqAle~M4•l mw vJe' - ff0 OPmm -~

vIR PT MOT= 6 597S-1
CELI VERO satisfactory. evotl Raeht*s 310o10 USAUIZD

sUU gaimm 63 M OATS 03101/90

am9 scumn OATS 31*0 C3/09/90
DZAW 0.041 DU0G 6442 25% 50% 9s%

vim]U 00fL 0.316 1 (**/A&) 170.00 239.00 ' 320.00

CL COaTMOL 0.699 le (VIR.) 22.20 100.00

OI7U1ZALm 0.563 AhRMRAZ.u I=C (AZ) 7.55 2.9 -9

DRUG 6442 AnrTvxAL TzST VALUs C7OTXCzITI T2ST VALUES
NOW 0I0c. xw P VIRAL 6 CELL CCGIAM•IGrm

P IA (O/aL,) O.D.. ncxAs0.0. ,MXiZTYI ccormL

low 1 -. 013 1001 0.666 991 -. 002

c 3.2 -. 011 1001 0.i?7 -. 003

a 10 0.072 all 0.972 100 -. 004
a 32 0.111 Gel• 1.030 100q *.003
r 100 0.294 soq 1.110 10 -. 003

Lhiq 0 a 20 -. 141 1001 0.167 21i 0.000

6~~~~AmI~~u *hem wen~~e wei &"MMo 1 ~
SUMMARY GRAPH

110% AVS 6442 v& PT (03/01/90)
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USAMRIID

Antiviral. Drua Screenincg Program C/69

rRUCTtJRE CHI PAL SUMITEh^, NO AVS NO
01141.0: xrN-v-ic9 AVS-0ýZ443

DATE RECD AMT RECE-'VED [mg) MOL WT (a-,)
12-28-89 86.00 918.979

0

HANDLING/SICRACE

SOLý;BIL1Y

STABIL:TY

ALT NAME

N3-SEN*ZYL-2' .5' -ZI-O-T7.TYLURIDINE

1?OUND NAME

N43-sENJZYL-2' *5' -DI-o-tr~i-YL-JRlD:N;E

SCREEN INSTRUCTION IN VIVO TOXICITY [mg/kg I

:CRITY-?TVEE>YFKHF>PIC>t>SF~>VV>AD?2>VSV ,SCST VA Rl!! .:)0 MTC 1A§ FR 'IArt!

IN VITRO SCREEN lug/mi) IN VIVO SCREEN (Dose - mg/kg)

yRoR .:50o !t. M 1 T1 4AS PIR! DAIE VIA MST VP YR. DOSE PrOT VtH PtO! 0 -. X 3? PP --ATE
NOT ACT VERO 4. 0 so MTT 90-03-01

", 1 VtA0 210 4.0. XOPTT :0-03-0,1
V01 ACT VERO J 20 so M0 I? 903-0-0
MCT ACT VENO 320 0 so PITT 90-03-02
K,~ AC; 1550 > 320 SO MTT 9003-01



PLATE U9A IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6443
DRUG s43 MTT ASSAY TAI: >10.57 SI: 2.72

1 2 3 4 5 6 7 6 9 10 11 12

A 0.042 0.041 0.040 0.042 0.039 0.042 0.001 0.001 0.001 0.001 0.001 0.001
41 iig •4 *z~6tVYmiflWa • toG

3 0.951 0.130 0.3176 0.357 0.334 0.746 0.679
C 1.033 0.911 0.3" 0.324 0.297 0.972 0.771
"D 1.139 1.015 0.404 0.430 0.343 0.800 0.166

3 0.329 0.600 0.493 0.491 0.497 0.334 0.814

P 0.389 0.734 0.695 0.713 0.483 0.342 0.716

a 0.353 0.69 0.S60 0.632 0.599 0.39g 0.751

•_0.059 0.044 0.040o 0.039 0.040 0.040
Il, m06u0 -3= W M 00. •O w. MLD ~ #Wi9Du Bow4 mW 0" mme w SmSm of

VIRUS PT lmflC' 0 5975-1
CELLS VERO Satiasfttoryl Active; Retes.t S]IOJIOR USAMID
531ZPtQM SUMIM 63 TWT OATS 03/01/90
STI ADAG am RmAD 03/09/90

RZGN 0.041 DPW, 4"-3 25% so% 95%

VIRUS CONTIL 0.316 T iuG/uL) 210.00 2 320.00 > 320.00
C]r.L CONTRL 0.699 Ic (UG/UL) 34.20 77.10 -

DITTEPIXTAL 0.563 IN !R&mL In= (A 1 6.15 ) 4.15

DRUG 6443 A.r'VIRAL TEST V•LUIS CYrTC"ICZIT TEST VALU" ,

Flo ON cou~ KLAN % VIRAL Ma" %c=. COWR.LMZTRXC
PLASI (uG/,L). 0.0. CPR 0.0. VIABILITY CONTROL

ilo a 1 -. 001 1001 0.615 911 -. 001

C 3.2 -. 021 1001 0.601 691 -. 001
D 10 0.040 931 0.902 100i -. 002

F 100 0.337 42 0. 61 76 0.003
Laqab 0 320 0.222 62 0.665 74J 0.010

I~Atd"l w.mnwm. .61.4 V~W WW" WO IEM4 U4"A.eU4ff*.

SUMMARY GRAPH
1102 AVS 6443 vY PT (03/01/90)
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USAMRI ID

Antiviral Drug Screening Program ___'"___

STRUCTURE CHIRAL SUBMITTER . ':R NO -AVS NO i

01141 .0. N-VII-63 AVS-ZC6444

DATE RECO AM-¶ RECEIVE0 [:r; MOL W- (-
Sc ' 1 2 -2 8 - 8 ) 7 9 . Z C • . 3

H HANOL:NGIS:'CAOE

O• Ž• 0SOLUB:L:TYS0

STABILITY

ALT NAME

3' -DFOXY-2', S'-DI-O-TRITYL-3' -OXOURD 10NE

CCMPOCNO NAME
3- -ECX.-2 , S' -O . ... Y ' - O , ....

SCREEN INSTRUCTION lN VIVO TOXICITY [mg/kg]

P . . ..'ýR' 7V-p->V E>v > KXF>F: >,:Z > SF- V >A 2 • >Výv, ACS- V4 -'• " Z "C , ?It :A79

IN VITRO SCREEN [ug/mll IN VIVO SCREEN (Dose - mg/kgl

V!y: A • V .A •s -: '75 3L, "" !,A* POT CA'rl VIP 4$T VIN Vs. XsC NTTe vtN Pt Z -. sOX $I PR• rA .

.E ot Ac vtO 5vE SO MPTT C-0)-O3-
PT 9 2 3Ito , 320 4 04 SO Win 9O-01-l

TF OOT ACT •EtmO ý 320 So PIT " N-03-0



PLATE U96 IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6444
DM 06444 MTT ASSAY TAI: >24.65 SI: >4.04

1 2 3 4 5 6 7 3 9 10 it 12
afhe m 0 40m ""Mwmfd

A 0.043 0.042 0.045 0.041 0.040 0.042 0.001 0.001 0.001 0.001 0.001 0.001

a 1.033 0.91s 0.305 0.330 0.321 0.664 0.037
C 0.959 0.*46 0.304 0.333 0.301 0.:99 0.734
* 0.936 1.054.1 0.433 0.451 0.414 0.66) 0.631

3 0.611 0.29s 0.332 0.411 3.400 a. 1M 0.339

V 0.753 0.315 0.177 0.706 0.655 0.744 0.369

S0."2 0.362 0.992 0.*24 0.6791 o.9s1 1 0.356 .
0" es4 amnmm buf.W

3I 0.041 0.043 0.042 0.039 0.039 0.039
am w"W aW em-m lw weamm m smo him 0"• on"la vsme ohm"wnre *OWN *l

VIRU PT JFAlcT # 5975-1
CE I VERO hutleftaorvy Active, oset paor Ms1va u nt
1ulZp"f rim= 63 TUT OAm 03/01/90

ST" 0AT' IRMn 03/09/90

UCM 0.042 D03m 64. 25% so% 95%

V'116s coWf31 0.300 0• (uO/ut) • 320.00 j2 320.00 320.00

C€." Own= . 0.311 Ce [(U,/,•L 41.S0 79.20 278.00

0171?Al" 0.504 NFTMAL II€ (All ?.72 • 4.04 j> 1.15

0DRUG 6444 AcrXV!RAL TEST VALUR. crrTOXICIT! 'IM? VALVES
?A on CONC. KLAN MR"AS CL C0oAopXiTRtC

PLM" (u0/-L) 0.0. Cfl 0.0. VIALITT cOr3ML
oaw 1 -. 006 100o 0.909 100o -. 003

C 3.2 -. 007 1ool 0.940 100o -. 003
0 10 0.006 63 0.670 100lc -. 003
2 32 0.070 a5 0.768 95.10
1 100 0.21" 41 0.707 37 0.001

ftq 0a 320 0.570 0 0.940 100 -. 001
• thg~m eidg imem nine USU wm 4A(m• Ne • Mgsani lg.•e,

SUMMARY GRAPH
SAVS 6444 v. FIT (03/01/9)
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USAMMRID

Antiviral. Drug Screenina Procarr 3?~9

STRUCTURE CHIRAL SUBMITTER c:;t %O AV NO
01141.01 XN-VI:-21 AVS-006445

DATE RECD AM7 RECEIVEC [Tng] MOI. WT (au)

0 12-28-89 74.00 726.837

HANDLING/SORAGE

0

V-O SOLUBILITY

(N~r ___

STABILITY

ALT NAM4E

2' -DEDXY-3, .51 -ý'-O-TRITYL-2' -OXOURIDINE

CCMPOUN.Z NAME

2' -DEOXY-3' *5' -DI-0-TRITYL-2' -OXOURIDINE

SCREEN INSTRUCTION IN VIVO TOXICITY (mg/kg]

IPRIORIZY-PT>VEE>YF>KHF>PIC>jE>SFVVAD2>VSV HOST V4 RTE LM5 41C LAO Fit DAT!

IN VITRO SCREEN [ug/mi] IN VIVO SCREEN (Dose - mg/kg]

VTR V11y. 1050 CML MTc I! TI. LAO PPT CATt vIAt MST Vt YR. POSt RICZ VCH 14T! 0 lOX SIP L Flt OATZ

rOT ACT VtA0 23.2 0 SO MIT? 90-03-01

IT 2 2.6 V!I~ 49 2. 9Z 30 NT? 90t03-01
sr ROT ACT VERO 43.3 So NT? 90--0
yE! 40T ACT VERO 32 0 so MIT 10-03:-02
Yr 18.9 VENO 4S 3.4s 50 wr 90-03-01



PLATE U98 IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6445
o0m s65 MWT ASSAY TAI: >17.14 SI: 2.17

1 2 3 4 9 6 7 0 9 10 11 12
fe""t g C t9mW ommoo b-,,mofi4

A 0.043 0.042 0.045 0.041 0.040 0.042 0.001 0.001 0.001 0.001 0.001 0.001
6 In- d"9 6•14,3 o0W WW WE

* 0.916 0.533 0.402 0.373 0.379 0.837 0.:71
C 0.946 1.074 0.266 0.430 0.407 0.734 0.670
0 1.054 0.830 0.587 0.567 0.534 0.631 0.816

3 0.295 0.862 0.S1o 0.606 0.590 0.339 0.890

7 0.355 0.033 0.036 0.036 0.035 0.369 0.033
1 0.302 0.015 0.036 0.036 0.036 0.356 0.037

a" 44 maimmem. bigrmmmu

3 0.030 0.044 0.043 0.040 0.039 0.039
""*•m.. UI ,,• emiu vmYWW 4U r.fl * 4194634 6m 434846 enopn 34.,, 34

VIRUS PT PFA3cU t 5975-1
CELLS VE Sat•sfactoryt Utivel Raes%, 03803 USAME3U
IKPI 3WOm 63 T38 DA.2 03/01/90
sinUs DAT' MAD 03/09/90

3311 0.042 m 6s 264455% 0 95%

VMSW com 0.300 w JUA/l•) 49.00 ".00 ".60
Zc T 0.811 le (OUiL) 5.74 22.&0 L

0771MUmTlSL 0.304 M•M * •" (X 6.53 (AX).3 2.92

DRUG 6445 AIZV7AL TST VAU.U3S C CM1Y TEST VALUES
NOW COOCN ,o A MJ VIP." MAN % CfL f COWRZ.ETrXC

iA! (UQIz/L) O.D. CL! O.D. VTUILITYI CONTRL
low 3 1 0.036 921 0.813 -. 003

C 3.2 0.028 941 0.933 100 -. 003
0 10 0.215 571 0.763 97t -. 002

3 32 0.267 47 0.643 100t 0.001
• 100 -. 315 10 *.011 0t 0.002

htiq a * 320 -. 310 100 -. 002 01 -. 004"•1,hem W" o8~9a mm, *n"oe - No3461 maWE 461

SUMMARY GRAPH

11•ox -AVS 64S vs. PT (03'01/9O)
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PLATE UAR IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6445
DAUG "4s MTT ASSAY TAt: >19.99 SI: 2.53

1 2 3 4 5 6 7 s 1 10 11 12
asi baemund -

A 0.042 0.040 0.039 0.036 0.039 0.039 0.001 0.001 0.001 0.001 0.001 0.001
w W" 4" .U eaIe m

3 0.$47 0.912 0.290 0.351 0.317 0.926 0.943

c 1.040 0.$67 0.433 0.430 0.426 0.762 0.925

D 0.922 0.767 0.426 0.441 0.474 0.662 0.834

6 0.213 0.857 0.621 0.700 0.670 0.218 0.916

r 0.253 0.034 0.033 0.034 0.034 0.176 0.042

0 0.297 0.035 0.030 0.035 0.035 0.190 0.030
irug GUUYW bu•,•rOWn

: 0.030 0.041 0.0" 0.039 0.040 0.042
mse"" 00." awwa YGUwvue am" saw * igIU dnia ameU encow am opma donvibS

VIFUS YF pygm Dt e97s-1

CELLS VERO sat1ifactoryl Act"v. • v e g-s$O USMAM@

awIHm ri= 3 12m v= 03/01/90

STM A8II2 DAW mm 03/09/90

S0.040 [ Da 6445 25% M 9%

VrJM corn 0.165 2c cuO/l") 46.00 65.30 "Jo0

C' Corr= 0.662 rC (00/•L) 2.322 1 .90 ----

D0]71•T1TFU1 0.677 AIU'YRAZ, in= (Ah) 21.56 3.4s

DRUG 6445 ANITIVIRAL T1S VALUIM CYTM=CITYTn VALUES

T OW COON C. ,mm 6 VIRAL IAl 6 CULL COLORIJOCTRIC
FL2 (Ul/Wi) O.0. Cn O.D. TIAUILMT? COUTML

low a 1 0.094 866 0.605 100 0.003
C 3.2 0.204 701 0.i56 99 0.001

0 10 0.224 671 0.762 8 -. 001

s 32 0.435 314 0.643 96 0.004

F 100 -. 193 100 -. 003 0.002

b.hgh a 4 320 -. 167 1001 -. 001 -. 002
".010 dmu sow"V a 1m1 MS I SNOW" UU"Im

SUMMARY GRAPH
AVS 64 vs VP (03=11M90)

0ox ox
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v• 6026o M
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1 3.2 10 32 100 320
SOJ0 m'•ll (uew4J

SDR•UG'S AlIr•VIRALX EiaI•Te x DRUG'S CrI"L-XXC DISC?'
(6 VIRAL CPI) (6 C]ULL VIASILITY)
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USAMRIID

Antiviral Drugl Screening Program
STRUCTURE CHIRAL SUBMITTER ^,:R NO AVS NO

01141.01 KN-V-109 AVS-006443

DATE RECD A.MT RECEIVED [rnq] MOL WJT (ad;)

12-28-89 86.00 818.979
0

HANDLING/STORAGE

0 SOLUBILITY

STABILITY

ALT NAMIE

N3-BENZYL-2', 5'-DI-0-TRITYLURIDINF

CCMPOUND NAMIE

N3-BENZYL-2, ,51 -01 -O-TRITYLURIDINE

SCREEN INSTRUCTION IN VIVO TOXICITY (mg/kg]

PIORITY-T>VEE>YýHF'>l>PIýJt>SF>VV>AD2>VSV MOST V"4 "E LOOSC -tC LAP Pit OATZ

IN VITRO SCREEN (ug/mi] IN VIVO SCREEN (Dose - mg/kg]

VIA vjR Y. - I;!0 CELL IrC 71 T.- :Af PRT ATt VIP HST Vt 'VI' -C$t 14?C VENl An 0 TVX $1F L PR OATS
lilY 40? AC MOO 10 0 0 SO Krr t0-03-20

.90T ACT VTO 531 0 SO0T 1t 90-03-20
it %0? ACT VVIO 4.7 0 SO WTT H -03-01
F? 7.7. VVEO 210 1 4. 13 SO NTT "0-03-01
PT0 AC? Z 3 0 S r
Sr V0? AC - VT3W 441 0 SO HTT 90-03-22
ST 40?, ACT vm > 320 0 so Kr? 10-03-01
VtE 140? ACT 'A N 773 - SO Wt? $0-03-23
VIE 40? ACT VEPIO >320 SO W" Nt? -03-42

9y 0T AC? VE140 1.2 4 0 SO Kr? 90-03-22
Yr N0? AC? VrRO 427 0 30 NT? :(0-03-22
YT NOT ACT YEW ) 320 0 so Kr? ,0-03-01



PLATE U09 IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6443
DRuG 6443 MTTASSAY TAI: >8.74 SI: 0.00

1 2 3 4 5 6 7 a 9 10 11 12

1eet b"i9"emm pm smo,@a'd
A 0.061 0.001 0.061 0.059 0.059 0.062 0.001 0.001 0.002 O.fl02 0.001 0.002

tax cte drug 6s09 0,3 e'eWfmeo t w
3 1.421 1.475 0.417 0.536 0.571 1.230 1.S90

C 1.514 1.256 0.400 0.411 0.448 0.793 0.942
o 1.327 1.605 0.656 0.571 0.499 1.230 1.396

3 1.201 0.452 0.761 0.771 0.763 1.170 0.434

F 1.222 0.408 0.872 0.841 0.60$ 1.150 0.366

0 0.679 0.400 0.254 0.271 0.382 0.582 0.425

det6"3 00 WY.wUm bsgImnd
1 0.207 0.069 0.066 0.064 0.064 0.064

Iwa..s Wmlyf ON"" asqVU "oWvv" cawII GOLD h ignoweGstaulo"l v"," wwonY we O95*5 dOatI

'VIRUS YF prfC 0 5$975-1

CELLS VE Satisfactory: Activei Retest Osm0OX U&AMhZXD

3=1M'41W NUMZ5 63 TM2UCZIT AnUW TIS? Mm 03/22/90

3T£2 0AA811D= RE 03/30/90

"ra.mW 0.061 D s 6"43 25% 50% 9S%

V'103 Corr 0.365 TO tnahlz) 417.00 760.00 3 1000.00

C=J. COW?0•L 1.321 Ic (M•8/1) 564.60 ....

DOIFTZ TJIA , 0.956 ArM17L2 . XI'X (AX) 7.14 0.00 0.00

DRUG 6443 ANrTVIRAL TEST VALUES CYTVT=XXCITY TrST VALUES

RO o,, coNC . 1 ... , VIRAL. m %U r CR.. CO3L -.LMXTXIC

PLATX (u/aL,) O.D. CPI 0.0. VTIAILITY CONTROL

low a 3.3 "0.079 92' 1.261 951 0.004
C 10 -. 006 1001 1.084 521 0.004

0 33 0.147 95% 1.214 921 0.004

a 100 0.332 651 1.157 965 0.006
1 320 0.405 10 1.101 83ý 0.029

[igQ a 4 1000 -. 260 100 0.423 32 0.147
Phjws drag 00 rws mlW e vao - ws a•ftai - .d fud(r

SUMMARY GRAPH
AVS 643 vs. YF (03r22/90)

100% 0

go -
C

S80% - a

SGox - Ft

AOS S

Q .

o 302

20X 0

N

02 100%

-1002

3.2 10 32 100 320 1000

C ZtU3'3 AXTrIV"RAL urc x MUC5 X RO'S CYT1TXC K CT

% VIRAL C7U) (C VIABIZLITY)
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USAMRI ID

Antiviral Drug Screening Program
STRUCTURE CHIRAL SUBMITTER CTR NO AVS NO

01141.01 KN-VII-83 AVS-006444

DATE RECO AMT RECEIVED [mq] MOL WT (au)

0 12-28-89 79.00 726.837

HANDLING/STCRAGE

SOLUBILITY
0

G 0

"STABILITY

ALT NAME

3' -DEOXY-2' ,S' -D-O-TRITYL-3' -OXOURIDINE

CCMPOUND NAME

3' -DEOXY-2', 5'-DI-O-TRITYL-3'-OXOURIDINE

SCREEN INSTRUCTION IN VIVO TOXICITY [mg/kg]

PRORITY-PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSV HOST VN ATE L050 !AT LAS PR •AZ .

IN VITRO SCREEN [ug/ml] IN VIVO SCREEN (Dose - mg/kg]

V-w it VA. ',050 CELL MtC TT T AW PRT DATE VIA RST VP VA. DCSE MTC VEN Mn, 0 'OX L?1 Plt DATE
41V NOT ACT KT2 > 100 0 SO NTT 0-03-20

t NOT ACT VENO 51 0 SO NTT 90-03-01

NO0T ACT VENO 547 3 SO NTT "-03-22
pr 79.2 VERO > 320 > 4.04 SO NTT 90-03-01
PT NOT ACT VERO 257 0 SO NTT
SF NOT ACT VERO 30 50 swT 90-03-01
SF NOT ACT VERO 345 0 SO NTT 90-03-22
VEX NOT ACT VERO 610 SO NTT 90-03-23
VWE NOT ACT VtRaO 3 20 SO NTT )0-03-02
Vv NOT ACT VERO 116 0 SO NTT 90-03-22

1r 29.t VERO 410 24.55 SO NTT 90-03-22
T NOT ACT V..O > 320 0 SO NT? 90-03-01

t3



PLATE UOO IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6444
DmR 6444 MTT ASSAY TAI: 3.21 S: -

1 2 3 4 s 6 7 6 9 10 11 12
fta"t bm-.mroud p"mm c r4emod

A 0.077 0.073 0.071 0.070 0.072 0.072 0.001 0.001 0.002 0.001 0.002 0.002

* 1.519 1.517 0.509 0.325 0.554 1.544 1.671

C 1.476 1.463 0.456 0.441 0.476 1.444. 1o577

0 1.407 1.474 0.462 0.4#7 0.492 1.537 1.364

3 0.107 1.542 0.421 0.651 0.640 0.569 1,615

0 0.615 1.327 0.645 0.97 0.927 0.619 1.517

O 0.626 0.697 0.474 0.515 0.524 0.613 0.680
41119 &444 iWsSl@ bieno ~gtrm, l

3 0.121 0.082 0.081 0.078 0.076 0.077

"1m-dM iwo-m Go-d conro 101Vwu cIVU BOLD highest 4"u con vYhs I'CWA W opom doneroo

' VIRUS JE Hommi 0 5979-1
(;a I VERO Batlsfactoryi Acte:i Notesr SP08ONO UBAN3XID

a]1II Nunn633 63 TOXICITY m T DATE 03/22/190

smi SAJATANA D=T VILD 03/29/90

mlAWo 0.073 m01 64"4 25% Sol 951

VX]w8 00UJ8L 0.539 Te (S•/2L) 547.00 851.00 3 1000.00

CZLC 1.436 10 (Ga/s,) 260.00 -..

D17Z•• tI2A1. 0.897 IJmmuV]TAX. zIm (Ap) 2.10 -. . .

.DRUG 6444 ANITIVIRAL T&T VA.LU•I CTZOIVXICITY TEST VALJU,

mm 0s CONC. 1AMR" VIRAL 141AN % CELL COLOR.INZTIC
PLA2 (u/aL) 0.0. m 0.D. VAI"ILITT CON L

low a 3.2 -. 007 100. 1.517 1001I 0.005

C 10 -. 145 100s 1.452 10 0.00o
0 32 -. 144 100o 1.351 944 0.006
3 100 0.017 94 1.497 10so 0.009
7 320 0.268 71.340 936 0.010

high a 1000 f -. 156 010 0.567 39t 0.049
• dna minln 1m ve~a .hm are Ib~d •pmbd AWIIMS

SUMMARY GRAPH

10 AVS 6444 vL JE (03/22J

go•• (%)

S7ox C

*00

S40X - u

30X-T

802 C

2OX N

OX 100%{

-lo0

3.2 10 32 100 320 1000
302 r

04hr0

02 -I ]II f ! |~

D RUG'S ANTIVIVAL IL171CT DRUG'S CfTV=0XC 2PFlCT

(t vimA ePle) (t C=L fAIn"Um)
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PLATE URI IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6444
own 6444 MTT ASSAY TAI: 3.44 SI: -

1 2 3 4 5 6 7 6 9 10 11 12
'"rwl 6a64taund P•muc bagtu"4

A 0.054 0.0SS 0.054 0.051 0.051 0.033 0.002 0.002 0.001 0.001 0.001 0.001
aE ntax Mee4 O*wlSY fdI •ax

3 1.400 1.654 0.253 0.349 0.342 1.305 1.302

c 1.631 1.553 0.377 0.414 0.423 1.539 1.236

0 1.634 1.452 0.477 0.492 0.519 1.465 1.209

1 0.388 1.413 0.593 0.743 0.560 0.418 1.296

7 0.391 1.118 0.906 0.750 0.778 0.366 1.001

O 0.316 0.364 0.422 0.430 0.447 0.40, 0.380
4 r ori66 Ir9 iwbwkground

Si0.055 0.057 0.056 0.055 0.051 0.049

0M a s"" am" vD .sWWu Omniu hoD*isihm t 0.W va wOf10 V. ou 4.41mb.

VIRUS PT prxkn= # 5975-1
ca L VERO Satieactayi Active: RAteat SIPoSOR USJ*UW1

miNi Nimm 63 Trcm XZRUN TilT DATZ 03/22/90

S ADA"" DaI R1AD 03/30/90

333T 0.053 D]im 6444 251 50% 95%

VIRUS COlWL 0.331 TO two/Al) 257.00 601.00 2 1000.00

C= cart90L 1.447 ic (114/1L) 133..00

0ZVW317m 1.117 lrmmL is= (AX) 2.26

DRUG 6444 ArM Q• TEAL NST VALUES CToeTQ•XXC!T TEST VALUES

3WW On couc. KEAN 0 V AIMAN % 3LT c CoLoaZINrIC

PLAI• uO/lW 0.0. CPS 0.0. VIABILZITY CoUrTL

1 a 3.2 -. 065 1001 1.429 99t -. 004

c 10 0.023 961 1.345 931 -. 002
0 32 0.110 901 1.276 86 0.002

a 100 0.252 77J 1.300 90 0.003
F 320 0.451 40t 1.00349 0.004

bgqh 0 1000 0.047 96 0.327 231 0.002
•411W1 Eflnl~g @1Vb. __V of a I Ia , • U n

SUMMARY GRAPH

1002 02• o
110% AVS 6444 mL PT (0&722/gJO

gox - (W¢'

702 - E

S 60 -

¢ 502.......---------------------------------------------------

o 0

S402 U
U C

302 T

202 0

•OX N¶00

02 1001

-102% I I

3.2 10 32 100 320 1000

C3 DRUG'S AW1IV'IRAL ITiC? X DRUG'S CYrTO=xC RTY CT
(t ViRAm Cpi) (8 L VIArIL7.fT)

",f4ew~ Owlmm 33 SOUTHERN RESEARCH INSTITUTE



USAMRIID

Antiviral Drug Screening Program 5NO

STRUCTURE CHIRAL SUBMITTER ZTR NO AVS NO
01141.01 KN-VII-21 AVS-006445

DATE RECD ANT RECE-:VEO [mnq] MOL WT (au)

o 12-28-89 e4.00 726.837

~NH HANDLING/STORAGE

00 __ý NSOLUBIL:TY

4. STABIL:TY

ALT NMAE

2' -OEOXY-3' .5' -Dt-0-TR:rYL-2' -OXOURIDINE

CCMPOUND NMNE

2' -DEOXY-3 , 5' -0I-O-TRITYL-2' -OXOURIDI'NE

SCREEN INSTRUcTON IN VIVO TOXICITY (mg/kg]

PRIOR lY-P>VEE>YF>KF>PIC>JE >S >V>AD2 >VSV MOST V"I PIt '.,"O %fTt !.A$ P DT

IN VITRO SCREEN fug/mil IN VIVO SCREEN (Dose - mg/kg]

VIM yIR VR* 1050 CM!, .1C fI T' :AS P AT OAT-- VIS MST VP yR.- OýCSE AT V!N iTr 0 -OXSP3 L DR ATE

HZV 14OT ACT NT2 1S.5 0 SO rT? f0-03-20
it NOT ACT v, n 49 0 SO NT? f90-0)-

NOT ACT VZ"O 23.2 0 SO KN* 0030
PT 22.6 VE140 49 2.12 SO PTT 90-03-01
Pt NOT ACT VERO .67 0 30 NT? 90-03-22
sip NOT ACT VtEb 30.4 2 0 SoNTT 00-011-22
Sr NOT ACT VERO 4. 3 0 so MNT 90-C3-01
Vitt NOT ACT VimO 32 0 SO NiT 90-03-02
VEZ NOT ACT v:MO 44 0 SO xr 90-:03-233

VYNOT ACT VERO 4.4 0 so NTT 003 -2 2
07 10.9 VtE4b 44 3.4s 3O NTT 90-03_01I
I7 9.04 VEJNb 29.6 5.83 10 NT? 90-03-22



PLATE UQA IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6445
DRUG 6s.s MTT ASSAY TAI: >18.33 SI: 3.27

1 2 3 4 5 6 7 6 9 10 11 12

rofte becImft PAMM bWgrnuME
A 0.063 0.063 0.062 0.060 0.056 0.061 0.001 0.001 0.001 0.001 0.001 0.001

a 1.S49 1.409 0.613 0.596 0.5S7 1.504 1.418

C 1.442 1.364 0.740 O.0OS 0.674 1.607 1.392

9 1.366 1.44S 0.996 0.971 0.924 1.466 1.550

3 1.067 0.526 0.934 0.600 0.846 1.022 0.433

1 0.062 0.461 0.051 0.050 0.054 0.051 0.360

o 0. o" 0.9 g4 0.066 0.061 0.059 0.065 0.400

4" "' M4 oav" btukomw
8 0.075 0.071 0.065 0.062 0.064 0.062

ftnai vpm de"" amwo ,-vc.ý *an" SD M ~eow 4n4 am*s ýawe.a, omw ou. s" deemues,

VIRUS YF PM3cT 1 5975-1

CE LLI VERO satisfactory! A"ivai Retest spmWX USMUID
S31I•MT NWX 63 ?ZCZTy RIMRUU Ti DA.T 03/22/90

61WJ AS 131 DATO M/AD 03/30/90

Mc] 0.061[ DRUG 6445 25% 50% 95%

VMJUS CONR 0.392 Te 00/21.) 29.60 52.80 95.30

CZ, corn 1.370 lC (UlG/UL) 2.35 9.06

D0T1DUIAZ 0.979 ArmZ"YUL ZUle (AI) 12.63 5.83 0.00

DRUG 6445 ArTIVIRAL TEST VALUE3 CYrTOT1XXCITY TEST VALUES

on 03 COIC. MAN VIRAL ME"W % C.LL COLOAJ-ThrmC
PIJT (uG/LI O.0. CPS 0.0. VI1• frLtm cOwIRmL

1l a 1 0.137 66 1.465 100% 0.001

C 3.2 0.264 71 1.461 1001 0.003

0 10 0.511 46 .366 1001 0.001

3 32 0.336 65 0.960 72 0.004
t 100 -. 411 10 -. 014 0 0.010

high a 320 -. 404 100 -. 009 0ý 0.014
* •ql/ml • mn~mem tml vluee •we Itnai 80""1ndnm~

SUMMARY GRAPH
Slox AVS 6" v&. YF (0&2

I110% .0

9011

80% p

70%

(.

80X

S50• 0

S 40%

20X 0

-10%

1 3.2 10 32 100 320

3 DRUG'S ANIrVXIAL I7FICT X DRUGS 'sC"ToIC x 7cm CT

(% VRAZ. C,1) ( CL VIBILITY)
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USAMRI ID

Antiviral Druc Screeninq Proaram _ ______0//C

SUBMITTER CTR NO AVS NOTRUCTURE CHIRAL 01141.01 101-ll-53 AVS-006449

DATE RECO AMT RECEIVED [mql MOL WT (au)

0 12-28-89 75.C0 284.27:

HANDLING/STORAGE

N o

0 0 SOLUBILITY

HO

0 0 STABILITY

ALT NAME

2', 3' -O-ISOPROPYLMINEURIDINE

)MPOUND NAIME

2'. 3'-O-ISOPROPYLIDINEURIDINE

SCREEN INSTRUCTION IN VIVO TOXICITY (mg/kgl,

9:IORTI7Y-P->V1Z>YF>KHF>PIC>jE>SF>VVAQ2>VSV ics- V.m R- L-50 ,9'rC LA$ NI DATE

IN VITRO SCREEN tug/mi] IN VIVO SCREEN [Dose - mg/kg]

p yp R -R ID50 CtLL "TC 1-1 TI. WA PMT DAZ Vill PST yp Vx. DOSE OTC aMI STE !2 -TX SP L. PM OATt

90NO ACT KT2 100 0 so NTO 90-03-20
NOT ACT VERO 466 0 SO PIT? 90-03-22
NOT ACT VEMO )320 a S0 NITT 90-03-01

264 VERO ,320 > 121 so MIT 90-03-01
NOT ACT V!Kjic 363 0 SO N7- 90-03-22
NOT ACT VERO >412 0 SO NT? 90-03-22
NOT ACT VENO0 3 20 0 so NT? 90-03ý021

t C - ACT VERO 2501 5o NT? 90-03-0
NOT ACT VEAO 320 0 SO ?ITT 90-_03-23
NOT ACT VEPO 19S 0 Su MT?
NlOT ACT Vt"O 517 0 00 NT? 90-0-22
NOT ACT VENI 320 0 00 NT? 90-03-01

lpA l I I li ilý11



USAM1RIID

Antiviral Drug Screenincr Progiram

STRUCTURE SUBMITTER. CTR NO -47 AVS NO C6301141.01 MS-I4 AVS-C65

DATE RECD AMT RECEIVED roqi MOL WT (au.

12-28-89 79.20 .544.0~4

HANDLING/STORAGE

SOLUBILITY

Na * 0STABILITY

ALT NAME

SODIUM ETHYL CHOLESTERY LOXYCARBONYL -PHOSPP.ONAT-

COMPOUND NAME

SODIUM ET.:iYL (CFOLLSTERYLCXYCARBONY-) -PHCSPiiCNAT,-

SCREEN INSTRUCTION IN VIVO TOXICITY (mg/kg]

PR:OITY-PT>VEE~y).Y>Mý>Pr)!C>5>F>VV>AD)2>VSV HCST VI P7Z Lý-50 W-C :.Ab ?P ATE

IN VITRO SCREEN tug/mi] IN VIVO SCREEN (Dose - mg/kg]

Vilt vv VP. :5 E-t. NTC 71 T!. - L P"? OATt ytP "ST y" V. 70t 47C VEH A7t 0 TTX SP 1, ?PP :A-

KIV NOT ACT )q72 49 0 SO KTT
NOT ACT Vtmo 25.6 0 so NXT

'E %C ACT VI1MS 47.4 0 S40 N"? P0-03-06
PT NOT ACT YEWO 41.9 0 SO X1T- "-03--16
PT NOT ACT VVIO 43.3 0 so NTT
sr 16OT ACT VEA0 $0. 7 0 SO NITT 90-as-04
sr 1,O0 AC- /tnA 7 2 .5 SO so"
VEE MOT AC*. VEXO 114 SC NTT
VEZ SOT ACT VERO 54.7 0 so NT? 90-03o"
vv MCI ACT Vtpo 2 1. 0 so NTT
Yr 61 VERO 132 3.25 so PITT

NO14T ACT VT.NO 40.3 0 so NT? 90-03-04



//

PLATE UON IN VITRO ANTIVIRAL RESULTS DRUG: AVS 64S6
DRUG 6456 MTT ASSAY TM: 3.19 SI:

1 2 3 4 5 6 7 S 3 10 11 12

A 0.059 0.057 0.063 0.055 0.063 0.054 0.001 0.001 0.002 0.002 0.001 0.002
mu Oe 044 speirwl ms . I

3 0.936 0.760 0.225 0.226 0.213 0.841 0.941
C 0.61) 0.619 0.172 0.162 0.145 0.951 1.024
0 0.969 0.750 0.144 0.136 0.135 1.052 0.789
a 0.644 0.251 0.432 0.408 0.423 0.955 0.264
P 0.174 0.271 0.053 0.051 0.052 0.077 0.265
a 0.050 0.260 0.046 0.044 0.044 0.043 0.283

drng ,,M •arrne hien4run

I 0.a0s 0.053 0.055 0.057 0.052 0.055

/VIF SIF plani 5975-1
CaELs VEO 8ptiftgplaylo Activol;Ve,T 49 asm Usa zID
mrp l I smm 63 im les 03/04/90

SO I3CLZJIA e uA 03/14/90

hhA :0.05s oRUg 6456 25% 9ft 95%

VItJI CO!'SNO1 0.216 ? ("toU ) 50.70 6..40 139.00

CELL C0WNTpo7 0.790 iC (u•L/) 30.60

OIfl0IUSSTIAL 0.574 &jFTMrALhF INDEC (Al) .66.

DRUo 6456 ANrTIVI•AL T13T VALU23 CTYIv'1c•XCr TSIT VALUES
N0 N CONC. NZAE 9 VIRAL ma" % CzLL C0LOPa.JE"IC

PLA (u uG/-L) 0.0. Cps O.O. VIABILITY COPT90L
low a 1 -. 049 100' 0.634 100% -. 004

C 3.2 -. 10s 100 0.371 100 -. 007
a 10 -. 135 1001 0. 61 1001 -. 001
a 32 0.150 741 0."5 100t -. 004
1 100 -. 217 100t 0.073 -. 006

high 0 320 -. 222 100t -. 004 -. 00O"OqFim as W m"eri mm m wool dIIVl d

SUMMARY GRAPH
110o - AVS 64 vs. ,SF= (0o3m0&"(

1002 40o

902

802€

S702 -

J c

3 ox T

20X21402 0
l.ox -

.3.2 10 -2 100 320

a DAUG'S ATZIVIRAL EyI CT x DRUG'S C• € 1 rC E CT

(% VIRAL CPS) (C C VIABILITY)
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USAMRIID

Antiviral DruQ ScreeninQ Procram :_,,_,__ o

STRUCTURE SUBMITTER CTR NO AVS NO
01141.C0 KN-i-IC5 AVS-006458

DATE RECD AMT RECEIVED [mgq MOL WT (au)
12-28-89 70.40 634.929

HANDLING/STORAGE

SOLUBILi::Y

STABILITY

ALT NAME
DI-ISOBUTYL (CEOLESTERYLOXYCARBONYL) -PHOSPHONATE

COMPOUND NAME
OI-ISOBUTYL(CHOLESTERYLOXYCARBONYL) -PHOSPHONATE

SCREEN INSTRUCTION IN VIVO TOXICITY [mg/kg]

PRIORI Y-PT>VEE>YF>KHF>P:C>$E>SF>V>AO2>VSV HoST vN Itos •o5 0Wrc ,,S PIR CATE

IN VITRO SCREEN [ug/ml] IN VIVO SCREEN [Dose - mg/kg]

ylp vR VR. T090 CELL RT T T!- A PRT ;AT VIN PST Yp VyR. DOSE 4TC VE4 RE 0 TOX SF L FR DATE

NOV NOT ACT MT2 > 120 0 SO MTT
it NOT ACT VZPO > 320 0 SO INT 90-03-.0
"1 NOT ACT VE[aO > 1000 0 SO NTT 90-03-22
FT MOT ACT VIA4 • 320 0 SO NTT 94-03-06
PT NOT ACT VEMR , 1000 0 so NTT N -03-22
Sr Par ACT VERa a 320 0 SO NT ,0-03:2-05,
Sr NOT ACT V'o 1000 0 SO NTT 90-02-21
VEZ NOT ACT VERO 155 0 so "T? 90-03-O9
VE! NOT ACT VEtA > 1000 0 So NTT 90-03-23
W NOT ACT V[rA , 320 0 SO N7,
Tr 234 VRaO > 1000 > 4.27 so NTT
TV NOT ACT VEM > 320 0 So NIT 90-03-0O



PLATE UC0 IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6458
DRUG 645s MTT ASSAY TAI: >0.50 SI: -

1 2 3 4 9 6 7 8 9 10 11 12
nmowt bMa:omnd pnl bm"Graw4

A 0.062 0.059 0.057 0.056 0.057 0.050 0.002 0.001 5.001 0.002 0.001 0.001
uJ ewm rg 04 oeaven~t" lo O

a 1.334 1.245 0.411 0.439 0.415 1.113 1.215
c 1.259 1.243 0.405 0.394 0.392 1.110 1.185
0 1.296 1.203 0.365 0.422 0.412 1.110 1.211
a 1.203 0.413 0.454 0.375 0.451 1.054 0.442

r 1.226 0.403 0.443 0.430 0.497 1.030 0.455
0 1.024 0.393 0.669 0.669 0.669 0.62 $20.446

0g 64"c66 mwoft bwiGraund
0 0.0SS 0.061 0.061 0.060 0.060 0.061

eO 0 0408Imy woa II -v.,mae o 90D .0 higohmt e&n*aine wiin twelt wo 0bd em•i
' VIRUS PT n s6-

VMST 6Tpaw 5975-1
Ca.LS VERO Sa3tsfactorzy Cl Ivet Reat3 USAUXIZD
6Zmw mWum 63 CATS 03/06/90

WASS = 32Ri 03/16/90

RZKOW 0.059 DRU[ 6455 25_ M0__ _5%_

VIRUS o 0.367 !c (uO/1L) • 320.00 1 320.00 3 320.00

C=rL c0W!CL 1.172 IC tU6/L) 239.00 -...

0!7wTII AL 0.605 JqfrmR, INi. D11 (AI) 1.34

DRUG 6456 AnIVIRAJ L ITTU VALUMS cn'vx=ICrI? TEST VALUES

"POU o coic. KUAU , VIRAL MA 9 C211. COLWA.ZTXRIC

PLZ• (uG/fL) O.D. Cps O.D. VIABILMI? CONMML
low a 1 -. 006 100 1.163 991 0.002

C 3.2 -. 029 100 1.12S 961 0.001
0 10 -. 027 10 1.145 901 0.001
2 32 -. 001 100 1.064 91 0.002
r 100 0.029 ! 1.044 1 0.002

high 0 320 0.257 6i 0.465 76 0.000
•higenst demi ,imswesm, miete ,wmee shm n aem Noe, Wmuemi ntwgem

SUMMARY GRAPH
110os AVS 6468 vs PT (3W0zW0
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USAMRI ID

Antiviral Drug Screening Proaram
CUBMITTER CTR NO AVS NO

01141.01 KN-II-71 AVS-006462

DATE RECD AMT RECEIVED [mg] MOL WT (au)

MCI NH2  12-28-89 72.40 325.729

HANDLING/STORAGE

a N
0HO • SOLUBILITY

S STABILITY

0

ALT NAME

2', 3' -0-SULFINYLCYTIDINE HYDROCHLORIDE

COMPOUND NAME

2',3'-O-SULFINYLCYTID0NE HYOROCHLCRIOE

SCREEN INSTRUCTION IN VIVO TOXICITY [mg/kg]

PR,0RITY-PT>VEE>YF>KHF>PIC>JE>$">VV>AD2>VSV HQOT VM rt! "ýO MTC LAB PR OAT.

IN VITRO SCREEN (ug/ml] IN VIVO SCREEN [Dose - mg/kg]

VIA VR VNR 1053 CELL rC T T!. LAB POT DAt , VIR "S" VS VA. :CS03 MTC VEH ATV M 701X SP L PR DATT

NOy SOT ACT MT2 .06 0 so N"T
21V, NOT ACT MT2 . 32 0 SO "TT

WlOT ACT VERO 22.4 0 SO M 90-03-04
PT 160T ACT VERO 36.4 0 SO MTT "1-03-04
sr NOT ACT VERO 21 0 $0 NT 9"-03-06
VEZ POT ACT VERO 9.73 0 SO NTT 50-03-0t
VY 1.72 V, 0 16.7 14.12 SO NT?
VY 3.23 VERO 25.1 1. 64 so NTT
YT NOT ACT VStO 44.4 0 SO NT 90-03-46

.I



PLATE 0SS IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6462
arni 6462 MTT ASSAY TAI: >32.30 SI: 7.85

1 2 3 4 5 6 7 a 9 10 11 12
remewt b~mnd 01M ~a 0.104 0.114 0.112 0.111 0.111 0.112 0.000 0.000 0.000 0.000 0.000 0.000

iw wo dnis 4 O W n a to ic t"
a 1.542 1.492 0.362 0.278 0.427 1.506 1.619
c 1.596 1.491 0.020 0.642 0.963 1.509 1.676
0 1.651 1.650 1.412 1. 56 1.551 1.524 1.770
a 0.160 1.040 0.229 0.936 0.d02 0.247 1.058
7 0.246 0.573 0.511 0.S23 0.524 0.174 0.542
O 0.213 0.320 0.312 0.311 0.305 0.236 0.349

4nqi4e S•meflv* bM*gfun4
U 0.153 0.123 0.110 0.106 0.110 0.117

www i Uoaoy oo-a onvw vU.vv ,wu am" 8 hgham &"ug *a" vifs wm we pUwM dno4flb

'VIF"JS W 1 3IM 5 975-4
CELLS VERO $attsfactoryi Activei Retest mSOR USAUZID
Saim=P SUN= 63 RES AT2 100 UQ/NL TE AT 03/29/90
&M LIDCA oAT MEAD 04/04/90

111 0.111 D7XG 4462 25% 95%

VIM• 00rful, 0.103 Tc (va/ld 25.70 61.10 • 320.00

c= .. CI ýT 1.444 re (ve/v.) 1.56 3.2* 9.54

Ot••Iu7zAz. 1.341 IRPTMPAL IWND (CAI) 16.44 1.46 33.56

DRUG 6462 AXT•VIRAL TIST VALULD C'YTOZWUCITT 7137 VALUES

SOn COwC. Mul % VIPAL •N•A % CE COcaXwLazgIr C
PLA.TE (uG/-L) O.D. CR O.D. VIABILIZTY CONTROL

low a 1 0.136 901 1.439 1301 0.006
c 3.2 0.663 511 1.474 1001 -. 001
D 10 1.297 31 1.602 100t -. 003

2 32 0.694 46 0.939 65J -. 001
r IN0 0.294 7i 0.435 3011 0.012

ugh Q9 320 0.055 946 0.102 13 0.042
• hI9"*ad wem ain-em we nld Mhe4d mwWlbu

SUMMARY GRAPH
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PLATE 0U2 IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6462
ORUG 6462 MTT ASSAY TAI: 30.00 SI: 9.69

1 2 3 4 5 6 7 8 9 10 11 12
"rlOono bacagmu"' •,m. *.gr•.n

A 0.125 0.117 0.119 0.120 0.124 0.130 0.000 0.000 0.000 0.000 0.000 0.000
W" d" 6 ,*W 1 cap"

8 1.284 1.387 0.125 0.155 0.151 1.443 1.322
C 1.197 1.494 0.453 0.332 0.473 1.315 1.435
0 1.183 1.466 1.131 1.258 1.282 1.466 1.513
E 1.311 0.176 1.234 1.216 1.347 1.456 0.278
F 0.415 14.176 0.359 0.399 0.430 0.446 0.187
G 0.280 0.197 0.263 0.256 0.255] 0.294 1 0.173 -

H 0.124 0.106 0.110 0.108 0.103 0.152
us, rum41 oe." i"o-' o *" Oavudwm BOWD -hhge0l N t• ow"4 W *ln" we coWCt dsou"

VIRUS W PROJECT 0 5975-4
CELLS VERO Satisfactory SPONSOR USAMR1IO
SHIPMENT NUMBER 63 CONFIRMS ORIGINAL ACTIVITY TEST DATE 04119190
STRN LEOCA DATE READ 04/2S/90

REAGENT 0.123 ORUG 6462 254 50s* 95
VIRUS CONTROL 0.075 TC (uG/mL) 16.70 , 2,440 100.00

CELL CONTROL 1.314 IC (u/jmL) 1.10: 1.7.

OIFFERENTIAL 1.238 ANTIVIRAt IMDfX (01) 15.27 14.12

DRUG 5462 ANTIVIRAL TEST VALUES C-TTOXICITY TEST VALUES I
SROW ON CON;. RmF. '" R CELL COLORIMETRICt

PLATE (uG/rt) 0.0. CPE 0.0. VIABILITY CONTROL
lOw = 0.32 - .u84 IOU! 1.211 9p• 0.029

C 1 0.242 804 1.154 88p -. 020
0 3.2 1.%11 10 1.217 934 .,015
E 10 1.081 1• 1.274 971 -. 013
F 32 0.21S 83 0.325 25 -. 017

high G 100 0.059 95. 0.164 1 21 0.001
" hgl~lg~l in'ug w•osfwaon NoteI vYe• IftO~f Ure bld edIU.d ffle

SUMMARY GRAPH

110o% AVS 6462 vs. W (04619/90)
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USAMRI ID

Antiviral Drug Screening Program os/Io

STRUCTURE SUBMITTER CTR NO AVS NO
CHIRAL 01141.01 KS-11-55 AVS-006466

DATE RECD AMT RECEIVED (mgj MOL WT (au)

0 12-28-89 224.218

HANDLING/STORAGE

SOLUBILITY

N 0

HO •STABILITY

ALT NAME

2', 3' -DIDEOXYTHYMIDINENE

COMPOUND NAME
2', 3'-DIDEOXYTHYMIDINENE

SCREEN INSTRUCTION IN VIVO TOXICITY [mg/kg]

PRIOR! TY-PT>VEZ>YF>KHF>PzC>JE>SF>VV>AQ2>VSV MOST Vm 91i .050 .'MTC LAS PR :At

IN VITRO SCREEN tug/ml] IN VIVO SCREEN [Dose - mg/kg]

v7N vi v" . :C5o CZLY, X=C TA" tN W RT A VI MS':. VI v... 00St 14TC V.,r P- 2 MX 3? L PR QATr

HIV 4.99 M42 40.1 13.29 sO .T"
MZVC .32 CEN 51.5 > 222.13 so NT?

N 140 ACT VtRO 64,3 0 0 WIT 9-03-06
PT NOT ACT VERO 111 50 so PT- 03-06
Sr 1OT ACT VEND 93.0 0 so NTT? -03-04
VU VOT ACT VV4o 232 0 so NTT 90-03-09
yT N8T ACT VERO 100 0 m0 l-T 90-03-06

IA I



PLATE 1HK IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6466
DRUG 6464 MTT ASSAY TAI: 35.67 SI: 9.78

1 2 3 4 s 6 7 6 9 10 11 12

A 0.120 0.131 0.131 0.130 0.130 0.131 0.037 0.034 0.035 0.035 0.034 0.034
w GW0 dra4ng ei4" eamenm~muh 10 act"m

a 1.400 1.627 0.356 0.363 0.376 1.639 1.651

C 1.362 1.625 0.418 0.366 0.364 1.622 1.569

0 1.367 1.657 0.627 0.570 0.580 1.712 1.666

2 1.430 0.369 1.621 1.729 1.850 1.705 0.354

7 1.411 0.364 1.561 1.414 1.737 1.753 0.343

O 0.160 0.366 0.127 0.130 0.142 0.156 0.31

4ruga4 " oaimw- , =lg•mnd
I 0.133 0.129 0.131 0.135 0.131 0.132

3ia.. muany 10 0 0emg oOan v-ua.n" w=• . * llqI 4l1.9 drug no* 6*14311m 4*6 Oct" ta 1e3no

VIRUS HIV38 P]oolcr 0 6520-2

CELLS MT2 satistactoryi Active; Retest 3PON3R0 USAMI•ID

SUZ1mw wtvDS 63 Tin Dm 04/04/90

STU 2.5 DAT• RAD 04/12/90

NZam 0.130 DIRG 6465 25% SOS 95%

VRUS CCTML 0.227 20 (no/UL) 46.80 66.40 97.90

C= Lorry" 1.506 Ze (NeiuL 3.53 4.99 9C33

DU'7DflTZAL 1.279 mZRAmZ I• (AX) 13.64 13.29 10.49

DRUG 6466 ANTIVIRAL TEST VALUES CY".t=CITY T23T VALUESI
TOW on CONC. KLAN % PJ. Ri KUA % CELL C0LORDUTI7C

PLAT! (wu/AL) 0.0. VIRAL CP1 O.D. VIJLIMTT COWMROL

lam a 0.32 0.006 0% 1.387 921 0.002

C 1 0.038 31 1.361 90q 0.001

0 3.2 0.231 181 1.404 934 0.005

1 10 1.442 100 1.476 986 0.001
r 32 1.222 )61 1.480 899 -. 001

qb 0 -a 100 -. 227 0 0.025 21 0.003
• t~hIest 4hi* On.Oeruvr 3a64 vs... splawl we fiM-1 AMU*6 numoe

SUMMARY GRAPH

1+ 0,AVS 6466 vs. HIV38 (04,4AM9)
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PLATE 1KA IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6466
Meu 646 MTT ASSAY TAI: >85.47 SI: >161.06

1 2 3 4 5 6 7 6 9 10 11 12fe"Oent DwAsJ~mnd pm beasmun~md
A 0.118 0.109 0.116 0.115 0.112 0.114 0.034 0.034 0.034 0.034 0.034 0.033

101 4fl1 06 " ea. eim. lS ox
* 1.019 1.190 1.183 1.176 L.067 1.233 1.133

C 1.051 1.137 1.101 1.193 1.236 1.212 1.24S

0 0.917 1.061 1.207 1.204 1.234 1.205 1.323

3 0.470 1.197 1.195 1.334 1.246 0.512 1.477

F 0.469 1.629 1.371 1.380 1.360 0.576 1.576

0 0.506 0.302 0.174 0.174 0.164 0.566 0.246
w" OW a64e6o6IW , bNgqrouno

3 0.144 0.137 0.135 0.126 0.121 0.132
inl• mainly osGa* coah a vc-wu. o mnA i B = * higqhol d g COM vsav an~uw MS o0uc0c"l 4efwný

'VIRUS HIVCRF Vr3s t 6520-2

SICE Satistactory; Active; Rsteot SPONSOR USAMZD

asi t rT l nUN 64 LOW NorZ mm 0TZ 04/26/90
SAM R12 A1 RZAD 05/03/90

3UUSAT 0.114 Onor 84"6 231 50M 95%

VIMU COMM 0.404 !e tOGAL) 51.50 71.1"0 100.00
e". COT, M • ".004 iC (WzILL) 4 0.32 4 0.31 Z 0.32

D117irrm s'z m 0.600 ]NY UtTxu MZDmI (CA ) : 161.06 > 222.13 ) 312.30

DRUG 6466 ANTIV.IAL TS3T VALUES Cr'rvOUCIT"Y TEST VALkUES

YwON T cosc. JUAW % RED. in MAN % Crl.I COLORI)CETRIC

PLA.TS (uG/aL) O.D. CPS 0.0. VIAJXLITY CONTROL

low a 0.32 0.606 1001 1.030 100% 0.018
C 1 0.652 1001 1.070 1001 0.007
0 3.2 0.64S 1001 1.064 100% 0.012

2 10 0.720 1001 1.202 100 0.0211 32 0. 830 100% 1.4 67 100q 0.l023

.big a 100, -.377 0% 0.131 131 0.030"holem • a<i o $"No vwa•. aftme f"na W"'ON aum

SUMMARY GRAPH

11 os AVS 6468 s. HIVCRF (0,4269M)
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USAMRI ID

Antiviral Drug Screening Program
SUBMITTER CTR NO AVS NOSTRUCTURE CHIRAL 01141.01 KN-II-95 AVS-006467

DATE RECD AMT RECEIVED [mg] MOL WT (au)

HC1 NH 12-28-89 72.60 261.667

HANDLING/STORAGE

N

OH 0 SOLUBILITY

STABILITY

HO

ALT NAME

2' ,02-ANHYDRCCYTIDINE HYDROCHLORIDE

COMPOUND NAME

2' ,02-ANHYDROCY::DINE HYDROCHLORIDE

SCREEN INSTRUCTION IN VIVO TOXICITY [mg/kg]

PRIORITy-PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSV MosT V" RTE •Zo I• tC LAn P11 DATE

IN VITRO SCREEN (ug/ml] IN VIVO SCREEN (Dose - mg/kg]

VIP VIN VW- 1050 CELL 7.1 ? T- WS PAT DATE V111 MST VI Vm. Dest 4-C Vtli IIIt 0 =X0 SP KL PR DATE

gzv NOT ACT Kr2 .04 0 so 14?
HIV NOT ACT 1T2 < .32 0 SO N"TT
it NOT ACT VERO .71 0 SO mTT 90-03-22

3? NOT ACT VERO 1.: 0 SO NTT 90-03-06
PT NOT ACT VERO .40 0 30 NTT 0 -03-22
PT !OT ACT VENO 4.99 0 SO MTT 90-03-06
Sr NOT ACT VE1O .514 0 50 MTT 10-03-22

SF NOT ACT VERO 2.4 0 SO MTT 90-03-04
VWE NOT ACT VEPO 1 0 50 1?T? to-03-09
VEE NOT ACT VERO .5 0 SO 4KTT 90-03-23
VW .1IS VERO .02 10,53 so XqTT
Y? WrOT ACT VR SO . 52 0 0-03-22

yr NOT ACT VENO 1.96 0 90 NTT 90-03-06

47



PLATE 0U4 IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6467
ORUG& 6467 MTT ASSAY TAI: 23.24 SI: 4.6S

1 2 3 4 5 6 7 8 9 10 11 12
rfmfl l beIrOuaM pW0 bI4mu.ldn

A 0.105 0.097 0.123 0.114 0.109 0.119 0.000 0.000 0.000 0.000 0.000 0.000
dG& W d " e O .W u e m p w l w W Wo I

8 1.314 1.488 0.153 0.166 0.1341 1.321 1.330
C 1.339 1.510 0.179 0.148 0.205 1.470 1.424
D 1.312 1.553 0.258 0.206 0.325 1.410 1.427
E 0.182 1.415 1.153 1.398 1.302 0.160 1.541
F 0.180 1.058 0.847 0.883 0.733 0.173 0.825

1 0.174 0.450 0.426 0.446 0.427 0.142 0.400
0d "4000 d? w 1u0obaakgmsm"

N 0.107 0.110 0.105 0.108 0.114 0.117
se,,00 o.0os1l ve kOd.e.w eoLD * highela dMg oame v&%. eshm we pNeW d~w~ri.

VIRUS V IPROJECT * 5975-4
CELLS VERO Satisfactory: Active: Retest SPONSOR USAMRIID
SHIPMENT NNUER 63 RETEST AT 3.2 UGIM/1. TEST DATE 04/19/90
S11IN LEOCA DATE READ 04/25/90
REAGENT 0.111 . " U66467 254 . 9. .
VIRUs CONTROL 0.057 T :+ (IJO.):: 0.82 32.86 4 3+2
CELL CONTROL 1.250 Ic :t+Ii) 0.13 0.18
DIFFERENTIAL 1.193 NTITiRA: IN=. (AW) 52.5 10.5$ _____....

DRUG 6467 ANTIVIRAL TEST VALUES IUYTTUXI(11Y TEST VALUES
R E CON, MEAN % VIRAL MEAN % CELL I

PLATE (uG/rt), 0.0. CPE 0.0. VIABILITY CONTROL
low 1 0.1 - .OZ .3 0.006

C 0.032 0.006 99 !.353 100 0.003
0 0.1 0.098 92 1.382 1 -. 003
E 0.32 1.122 M1.373 100 -. 006
F 1 0.654 4 0.831 6 -. 001

high G 3.2 0.269 771 0.318 21 -. 004
• g•s drug rmmvml •gmd wi. lm mu •m~d admud Ambe

SUMMARY GRAPH
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